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(57) Abstract: A multi-carrier communication device and a multi-carrier communication method for suppressing a transmission 
fsj peak power without generating a nonlinear distortion or lowering transmission efficiency in radio communication performing multi- 

O antenna transmission. According to control information output from an exchange pattern decision section (190), a data exchange 
section (120) permutates data arranged in a sub-carrier of each 
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group on sub-carrier group basis between data streams. Power measurement sections (160-1 to n) measures power of OFDM of 
each data stream and compares it to a predetermined threshold value. If the power of the OFDM symbol is equal to or above the 
predetermined threshold value, the power measurement result is output to the exchange pattern decision section (190). The exchange 
pattern decision section (190) decides an exchange pattern for exchanging the data of the data stream whose power measured is equal 
to or above the predetermined threshold value and outputs it as control information to a data exchange section (120). 
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io WJr&flf 

t^^^nxv^ (M^fi#IB2 0 0 2-440 

15 5 1 4 #Jjg) o 

I MO (Multi-Input Multi-Output) feit^STC (Space-Time Coding : B# 
^^h) ^P,tbTV^S„ MIMO^STCm^ft SV^^&Sx— 
h y-A^UTI^— JB«»feJ:t5ra— l«fcMF#35Sffiv^6>tL v ^tfeOiUfS 

25 fflX*foZ> 0 #|!lOFDM (Orthogonal Frequency Division Multiplex) 
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OFDMfiMit ttM#jffii¥-f£^~- h*V^TM&xn$Ltz> r <t as-e# § 0 

10 -^m^^ffilBEi-S^^bttSr^^feS (^Jx.^ii2 0 0 2-4 4 0 
5 4^r^Wi(Dm o 3:7c, PTS (Partial Transmit Sequences) tW- 

&tiz>i$ft%kFmm*m^timm v-?mt>nw.-%$z^$nbfix^z> 0 pts 
15 ?jv— ~?<D mjj mm £ frs # e> twui ^© t°- ^ a$* ^ i& < * 5 <t o & 

Oi£|E!ii£;SSfT:btK 7 s — ?&&ffl£tl% (M*.t£ Electronics Letters, 
Volume: 33, Issue -5, 1997, "OFDM with reduced peak-to-average power ratio 
20 by optimum combination of partial transmit sequences", Muller, S. H. ; Huber, 
J.B.0M) o 

e^w^T-rs k^?mm&$>Zo ztLbommte. ^/v^-t^t 
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3 

io it-tz>^ k\zMs isX*mw&-i-zfcm.^tL 0 

-^/i^^y Tii{f^g-efeox> 4>&< t h io©r- h y— AKn^- 
$nfc^-^^^^— h y — ao— gpcD^— ^^rftft,©^— b y —a 

^•^^^^•Yy Tji{f^fe-e$?ox N 4>&< Hio©f-^7 h y — A^t° 
- ^ m^j a^£-t- ^ ^ z>?.7- v ~7k, t°— ^ ^ tf^tjE-t- %km 

25 ©-^©f-^tSHt5^Ts/7°<b s ^ft-5 0 
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io 

15 m 8 (i. 3 ^#5iH{f<W<D^/l^=*r^ y Tilif il^i 

in 9 (i. mm^mm 3 ^s^iiii^^^ ^ y riim =gg<^»j^£:TO! 
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5 

mmfD^m 1 ) 

5 ^flOO, S/P (Serial/Parallel : jt/lfe^J) ^3&g|3 1 1 O - 1 ~ 
n (nfi2^_h©g^^[) % 7-^^351 2 0, IFFT (Inverse Fast 
Fourier Transform : — U ^^&) $P130-I~n* P / S (M/ 

E^J) ^$&lflS 140-l~n, GI (Guard Interval : 33 — K-f i^— '*/V0 
JfAgP 1 5 O - 1 ~ n „ m^Jf'J^ 1 6 0 - 1 ~n „ MU^it 17 0-1 — 

10 n, i{|7yftl8 0-l~n, *S£X&&&'*fi — >-&5£§P 1 9 0 ^tU 

^«T^-T^-1 8 0-l~nJ&>&f± N ^n^M^S^-^^l^— jg«ESfc*3j; 

15 jc^sa-t-So 

S/P^^l 10-l-nfi, hy^A^S/Pf^U 
25 I FFTp|5l 3 0 — 1 ~ n fi N 7*— 2 0&bmtl£tl>Z>&&l ; 7**- 

^mbt I FFT*Q.S«rfTV\ f-zf*v V Tfcf—f *WMirZ> 0 

I F F Tgp 1 3 0-l~nlt t^** ^ 70//^^^^ #33* £ 
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P/S^SBl 4 0- l~nte, I F FTgPl 3 0 - 1 ~ n ^ bffl^J * tlfc 

G I#A£fll 5 0-l~ntt N ^rf—?^ h !J-AOOFDMi/y«^ 
5 - K-T 'Vl^if Ai~5„ 

ffi^3S!l^§Pl 6 0-l~nfi s ^t"— h y — ^©OFDM^y^VWl 

tfc©*#** OFDM^^tfjls(OmMSffim<DmW&TT«&>Z>Wf&te, OFDM 
'>^^Sr*S«bg&»SP 17 0-1 ~ n^tti^J U OF DM^y^v©!^^ 

v&jct i 9 o^ta^i-^c 

$S$§U£ffl?Bl 7 0-l~nl^ O F DMi/y#/KCt Lt D/ AM*3 iU 5 

r f & t^mmmmmm^m u t ^-t- i8o-i-n^ 
15 safe'**— ^*£sp 1 9 o h: % niimmn ho- i —n^^-cM^n 

si 2 « % nmvi&n 1 y riiff 

0-1 ~n N &§HS:lfg&2 1 0-l~n. G I 2 2 0 - l~n, S/P 

2 3 0 - 1 ~ n N FFT (Fast Fourier Transform : ifti£:7 — V 
^240-l~n s 7 s — *&ffi&2 5 0. W2 6 0-l~n N P/Sf^ 
$P270-l~n, -^/^•7°l^^if2 8 0, *5«ttWilRK*i^«P 2 9 0 Sr^b 
25 TVN6 0 

M^fgfl 2 1 0 - 1 ~ n «t N ^ff T 200-l~n^f>OF DM-> 
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G I Bfc*gP2 20-l~nlt 4hS(S T^T-T2 0 0 - 1 ~ n frb&m£tl 

S/P^&£|52 3 0- l~nte, #7*— h U — A©OFDM^y^>^ 
5 S/PfiU If^^-r y T&ftCOWm*— 

FFT&32 4 0 - 1 — nfi, h ]} — -£\ (D'&Wr—-? izM LT F F 

mmn 2 6 o - 1 ~ n f± s fcM&mfcn 290^^^^ tizfcmmmfefta 

P/S^&£B2 7 O-l-nll mm%$2 6 0 - 1 ~ n tf>6> ft7J ^tWciUP 
15 •^^■7 B l^^f-2 8 Ote N ^-7= — ^^ h y — AGDjtt^J^- ^^#1U Sift 

{fll]©^/i^^-r y Tiiff i£S (EI2) otbtf^ov^Ttes ^(^-v/l-^^-Y 

b y-i^£/&£;ft5o ^-^^fy-Af^ ^tt-^tbs/p^m^ 
1 1 o-i~niaots/p»^ti, h y — A^rt ^^Ux— ^ 

^^fijc^tb^o M-Wf—fi^ ^^m^P 12 0 SriH-C I F F TgB 13 0- 
25 l~n{£A7j£^ IFFTH51 3 0-l~nHJ;oTIFFTM5J|$^ 
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So 

5 #7-^^ MJ^©OFDM^y^/Ht G I #A£fl 1 50-l~n|:J: 

^ia^^s (st i o o o) 0 m^^thtcmtm, m^mmtitm^ti (s 
ti i oo) % ~<Ditm<Dmm. t^t©7- h y — ^ov^^ng-m;*? 

iiifT^-T-l 8 0-l~n^UT^{f (ST1 2 0 0) 0 

a^sm-gi*. b y-AtTjiij^m^^m^^-^^i 9 o~* 

tts (s t 1 3 0 0) 0 *mm<Dj&m^mz^;uT3r*r y ram ^g^ N m i 

M.P!T t —?<D&& : &?ffrtlZ>b, S^I FFTg&l 3 0-l~niaoT I 
25 FFT^S^fr^^ P/SMa5l4 0-l~n(Cj;oTP/Slt$tlT 
OFDM->;/^^£/&£tL3o GIjfA^15 0-l-n(aot 

OFDMe/y«^- hV /</WmX£tl, mjjfflfeU 160-1- 
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ffg&l 7 0- 1 ~ n o T#0 F DMv'yWSif 7 f i 8 0-1 
iffTyftA^bfiv #J\"—-? 3 0 5o©f^t!J T*5J;tJ* 

^ftmmztiZo mm^s mmr^T-TBt)^^ ?~a — /3 2ot«t5 5 

^5 7^/^3 2 o HSt5 t^^-r y 7 i: o^^tlif t < , Jf/v— 
^310 tltSf /^r^ P7i^v^3 3 0 KJR-rSlJ-^^ ])7^© 

t\ S^j»J^«fP 16 0-1 ~n »E:fcV*Taj£^#j^©H^_L£ 



WO 2004/040815 ^^>CT/JP2003/013897 

10 

fc«> % gmmv-r/u^T v TmiwmwsDfcmmmmt® 290 ^ «t or iia© 

5 ^»Kli^35SfT*?tL, •eOjSg^tcS-^VTT*— ^05>l** J 9**-^5>Ilt*P2 5 0 

15 (Hi£©i£li2) 

mm<DMW 2 ^sjntio-rwt y rant mM^m 
. l^sanifffifl^^^^r-Y- y Tism^g (mi) tpwrrffes 
20 w^m&-rs 0 

-r/u^-^-Y y Tiiff ^g«ir|^C§P^tc«P Cft^Srft-U * ©BUB 
0 6^^-r^/^^rYyTiiff^gf^ Sfg7yrt2 0 0-l~n, MBSt 
25 ffg&2 1 0- l~n, GI»2 2 0-l-n > S/P»2 3 0-l~ 
n N FFT324 0-l-n, ^-*#»t*g2 5 0 N f^^S|5 2 5 5, « 
P§B2 6 0-l~n, P/Sg^g&2 7 0-l~n % 7 P l/^f2 8 0, 
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5 ^^?—^mm^m^ 2 9 5 te N init^^/i^^ y riiff^fi^^^ 
^ti^ens/pm&m 1 0- i~nt«toTs/p^^tis 7 s —?* b y 

-ArTir^M^J-T 1 — ^^^$^^ o M^-^te. 7=-^^m§|5l 2 0^g 
TI FFTgfll 3 0 - 1 —nfcA^l^tL. I FFTgfll 3 0-l~n|:j;oT 
I F F T^S^jg^^ ^»^2v^^E^-r5i^^^r y T^^-^^ b 

20 3 D 

h P-A(DOFDM^y#;Hj:, G 1 3f Ag|S 1 50-l~nia 
oXtf— ^/W>S#A£*L S mtlWl^ 16 0- l-niaotl^ 

t-<t©7-^^ h y-i^^ov^TM^m^^M^oil<i^J^T•efe§^{i N 

25 r^OFDM^^#Vu^iE#i||ff§|5 1 7 0 - l-nlCtoTD/A'M^J: 
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mi- z t m ^ti^io© mm r^-r^co &mm £*iz>£?Ki.xh&. 

mit^l 7 0- 1 ~ n }C1 i o T40 F DMi^y #;U^^ff 7 y^t 1 8 0- 

0 0-l~n(aoTgff$^ Mlgif £tf 2 1 0 - l-niaot^^yn 

OFDM^y^/Ki, G I |&*g|5 2 2 0- l~niaot^ K-T^^— 
»:fe£*L> S/Pg£t«2 3 0-l~n}uj;oTS/PM§tl, FFTg& 
240-l~niaotFFT»tl5, ^LT, F F T^&Sl^pJP^^V^ 
tl^rifa^ 2 9 0 K «fc oT^gg^^SfTfe^ 7=-* ra- 

ft!^ 5 0{d ioTiHff#J^*5(t^^Vl^- ^^©x — h y-.M-*f 
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^h<Dtf£Z> 0 "T — ?<D3zm&<D&7?—?* h])-^mmU2 6 0-1 ~n 
iZk-oTmmZfb, P/S^m§|52 7 0- l~nfcJ;oTP/S^m$tV> -r 

f - 2 s o id j; o r#m£ *u ztrni?-* tm z>nz> 0 

*^Ji^^^^*5V^Tfi N 1214 h act- ^<d— g&£r3S 

— ^^351 9 0tj;oT^-^3 1 0 (Di^tfvi^ 
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5 nt trfif -rs p t s izttm it, Ftt $&©<ii mmi*^ < , ^sbw 

#XhV —A©^ — ^ ©—£&£:, ttL<Dy*—#X h ]) — A©/"W n y bi/^A- 
U <fc 9 S&K-7*-*©3d&£rfTV\ iHlf \f—#ndi*is feWtSi 
15 (HjKS©0tH 3 ) 

m 8 (i. HHfi©^«g 3 fc#«aifll«©^/i^-dF-Y P Tilft 3g»©«^Sr^-t- 
^i^^yTiiflr3S«a:IPID«|J^H:RD«F#SrftU ^©i&W&^B&i-So 

gfll 1 O- l~n, x — *3d&gPl 2 O s I FFTgfll 3 0- l~n N P/S 
1 4 0 - 1 ~ n N GI WA%$ 1 5 0 - 1 ~ n , MtlMfeU 160-1- 
25 n N iHgiH^$pi 7 0- 1 ~n N i£{f T^ft 1 8 0 - 1 ~n N V 
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15 

10 ot^H^ll, n#I©x— hy—A^S^^tLSo^— hy— Afi, 
-^^tLSXP^mifPl 1 0-l~n(aoTS/Pii^ 7*—^* h y 

TI FFTg&l 3 0- l—rUdA^tK I FFTg|51 3 0-l~nlC«fcoT 

i f f T«Hffi«sifc$ HfttfcflVEv^cEB^JBif:/^ y t^^-^* b 
15 u-aoi^ijt- ^^gag^ttSo 

m^tttt £*tSo s^#tt*tLfc#7*— h y — p/s^&g&i 4 o 

20 $tt^ 0 

&~r — ?X hy-^OFDM^/Ht G I JpASB 1 50-1-nCJ; 
25 rOOFDM^y^ilit^l 7 0 - l~n(Ij;oTD/A»j; 

xrry?^*— httk'vmmmintikmzti,, mmr^-ti 8 o- i~n& 
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10 #7*-** h y 1 9 o-Mi 

iUffgPl 7 0-l~ntJ:oT^OFDM^y^«|7y7tl 8 0- 
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5 mm<D^m4) 

*$&m<Dmm<DmW4<Dl&mZ. »§ft(STC :Space-Tirae Coding) 
t> L < tt35W«afe»#-H«fb ( S F C : Space-Frequency Coding) £ «fc o T^fife $ 

t^if^igt'ifeS, RBIK:^t" , ^/i^^-Yy Tiift^fffcfcV^T, EJIMttc 

So 01 o^-r^vi^^-Y y riiW^Bf^ s/p»no-i~n, 

T^»12 0, I FFTbPI 3 0 — 1 ~ n N P / S 1 4 0 - 1 ~ 

15 n. G I if ASP 1 5 0 - 1 ~n N MttWl^U 1 6 0 - 1 ~n N ^H^ff £B 1 7 
0 - l~n, i^fT^^-l 8 0 - l~n, — ^JggB 1 9 0 N 33 J; 

tff$£HF-§#6 0 0 ^LTV^5 0 

20 ?xhV—J»%:±l&ir% 0 

m l l W\ ^I«4 Ki^S^fflfUJ^/i^^ y Tiiff^tt<^#|^^^ 

-r-^/^^r^r y rmmmwitm c^^z^m u ^m^&#ib&i- 

5. Ell yTiaff^g^ glf7>ft2 0 0-l~n, 

25 3£^{f §P 2 1 0 - 1 ~ n N G I 2 2 0 - 1 ~ n N S/P»2 3 0 

-l~n N FFT^2 4 0- 1 ~ n N <fej&gg*g^g|$ 2 9 O.B#^-§-^7 0 0, 
*5j;t>*P/S^^7 1 0£ri|-LTV^ o 
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5 WtZo 

^(DMmz-hZnm^v*—* * hy—j*&±j£&tLZ> 0 fry*—** h y — m 

10 «rig|-C I FFTftJl 3 0- l~nJCA^J$tts I F F TgfS 1 3 0 - 1 ~ n \Z. «fc 

^IT> I F F T^Sf ©#r-^^ h y - All, P/S^J&£B1 4 0-1 
— n^A^^tU P/S^&£*T,5 ^ 9 s OFDMv/yW^^ 

15 6 Q 

MJ-A©OFDM^y*VHi, G I#A£&1 50-l~nia 
oftf— K-f^^— A^tb> m^M^§Pl 60-l~n(aoTl^ 

20 ^OFDMi^^/t^^i£ffg|Sl 7 0-l~n(aoTD/A»J; 

mgxtktez?*— h y ^A©Mf"^©-a^r-^^ h y — a 



WO 2004/040815 




CT/JP2003/013897 



19 



*fc N WK, ^^Ft§§6 O OtjottStfft^i LTSTTD (Space 
-Time coded Transmit Diversity) (OX 9 fczfv y ? ffi J £rik%j%\t^tlWi'n^ 
10 W^iM^ 7 0 0 fc*5V vCtt. B#fTO% b < ttTOtfclftKlig^i- § v'^'^O 

2 0^fe}"t§x--^^<Z)/c^O^Vi— 7 0 P^^3:^fc^ o xv^5i:. V s — 

^Bif^or«mT^^5 (i-fc*>*> % ^ft t°-?mt>i>m!£Zfrz>) mm 

2D min Ul 7 0- 1 ~ n }C i o T#0 F DMiXy ^>^i|ff 7 yf 1 1 8 0- 
l~n^tTlff$tl5. 

0 0- 1 ~n^£oT^{f £*K ^^f§P2 1 O-l-nCioWyn 

25 OFDMv/y^Hi, G I 1^^^ 2 2 0 — 1 ~n|C«toT^ K-Y 

tfSBfc*&*K S/P»2 3 0-l~n^<toTS/P^t$ti v FFTgfl 
240-l~n(aoTFFTM$tl5, -t LT, F F TtiOJmggk&m^ h 
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^7 0 0KJ:oT^f{l!)K::i3tt5l^ 

5 r 1 1£ < mm t-^m^srffijjE-r 3 r b s 0 

2002^11^10 fcHI§g<D#Ijji 2002-320158 fcg 

20 m.m±<omm^m^ 



WO 2004/040815 CT/JP2003/013897 

21 



io 2. j!trfB¥iJ^g:te, 

15 mm* 

feb^c^^^bttfc^-Y y T(Df/i"- y°&miLt tt#f-^^ by — 
2D m-tz^—f&m&k, 

25 5. BtifS^m^^-V^gPfi, 



WO 2004/040815 




CT/JP2003/013897 



.22 



6. mmir-f&mmz. 

fe-tzmatcowmm 3 msm^/v^^ y rmmmm 0 
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